Summary
The nature of Australian antigen, its site of replication and its probable nature are discussed.
The influence of genetic factors in the incidence of hepatitis associated with Australia antigen or its carriage is reviewed.
Characteristics of the virus
A brief review of the present position of Au antigen logically begins with consideration of what the term embraces. At the present moment the antigen is considered to be present in three forms and sizes, measured in the electron microscope on negatively stained preparations of serum. There is the first form described (Bayer, Blumberg & Werner, 1968) about 20 nm or 200 A in diameter, which is also the commonest in most sera. It is pleomorphic with a tendency to be spherical. The next larger form, the so-called Dane particles (Dane, Cameron & Briggs, 1970) are 40-45 nm in diameter, many are five-or six-sided and double-shelled. These are usually less in number although they may predominate in certain situations. Lastly there are the tubular forms about 20 nm in diameter but of varying length-the first form may be found by itself but the second two rarely, if ever. We have seen a preponderance of large forms in some sera from males with Down's syndrome, who have been healthy carriers for several years. The centre of controversy at present is which is the important particle. Dr Dane suggested that the 40 nm particle is the mature virion or capsid. He suggested that the smaller particles are virus coat material or degradation products as they are less regular in size and less dense than known viruses of similar size, and that there are usually many more present than are necessary in relation to the infectivity of the serum.
Figures such as 10'1-1013/ml have been estimated by various workers. Cossart & Field (1970) and some other workers postulated that the large particles are simply an in vitro aggregation of smaller particles and Zuckerman, Taylor & Bird, (1970) have hinted that the large forms might be coiled tubules. All sizes of particles aggregate together when mixed with human antisera to the Australia antigen suggesting that they share a common antigen. I know of no reports of inoculation of purified preparations into humans so it is not known whether one or allor none-are the disease-producing particle. The fact that no nucleic acid has been detected in any preparations underlines another difficulty in accepting them as a virus although a similar situation applies to some of the so-called 'slow' viruses. Experiments in volunteers and subsequently on Australia antigen-containing sera have shown that the methods used for inactivating most viruses, e.g. heating at 56°C for 18 hr or 60'C for 1 hr, and treatment with 10% ether for 18 hr at 40C or 1 % sodium desoxycholate on these with lipoprotein, do not destroy the stability of the complement-fixing antigen or reduce the infectivity of the serum. The stability of the small forms at temperatures of 40C or lower was seen in a preparation of serum from a carrier, G, which was frozen and thawed at various temperatures between 1951 when it was icterogenic in volunteers, and 1969 when it was found to be positive for Au antigen. A serum collected in 1969 from the same patient, who had been symptomless in the meantime, and had normal liver function tests, was shown to contain the same forms by Zuckerman & Taylor (1969) .
The next and probably most important problem is the site of replication of the agent in man and the excretions or secretions of the body which may be a source of infection in addition to the blood. The antigen has been reported visualized by electron microscopy and immunofluorescence in the liver by several investigators (Nowoslawski et al., 1970) and Mrs Almeida will be discussing this subject. Australia antigen has not been demonstrated conclusively in any material other than blood (or possibly liver) and although the blood has been infective by the oral route in one group of children (Krugman, Giles & Hammond, 1967; Giles et al., 1969) and there is an accumulation of evidence indicating that transmission may occur by mechanisms other than obvious injection of blood there is no proof of how this occurs. Australia antigen is thus only associated with the causation of so-called serum hepatitis and is by inference probably synonymous with hepatitis virus B (MacCallum, 1947 ) and Krugman's MS2 agent (Krugman et al., 1967 in Table 1 show that the two original icterogenic pools, 034 (Bradley, Loutit & Maunsell, 1944; MacCallum, 1946) (Blumberg et al., 1967) was a landmark in the development of this subject for attention had been drawn to the frequency with which hepatitis may occur in these patients under these conditions and this led to the study of hepatitis by Blumberg and his colleagues. In 1962, at a time when new candidate hepatitis viruses had been reported from the U.S.A. and we had obtained material for study an outbreak of hepatitis occurred in patients and staff of an institution for the mentally retarded in Buckinghamshire, and Dr H. 0. Phillipson, who was in charge of the patients, sent me serum from thirty-nine of the fifty-six patients who had hepatitis in a total population of 164. These sera were used in various tests which did not help in the solution of the problem and the sera were stored at -30'C. In Table 3 (Blumberg, Alter & Visnich, 1965; Blumberg et al., 1967) , and at one time (Blumberg et al., 1965) they even suggested that it might be used as a test for leukaemia. In subsequent studies carriage of the antigen was found to be directly related to blood transfusion, as one might expect. I have tested sera collected in the past three years from thirty-one patients with chronic lymphatic leukaemia, twenty-one with Hodgkin's disease and twenty-two from other forms of leukaemia and a variety of reticuloses including disseminated lupus erythematosus, a total of seventy-four (most of whom have been under the care of Dr Sheila Callender); several patients have been tested two or more times at intervals and none of these has been positive for Au antigen in the double diffusion in agar gel test. This result is not unexpected as the rate for donors in the Oxford region at the present time appears to be less than one in 600. In other words if chronic lymphatic leukaemia patients are transfused with blood containing Au antigen they may become carriers due to immunological defects but whether they become so depends on the source of the blood with which they are transfused.
In conclusion, much further knowledge of Australia antigen will be limited until some means of studying its replication in the laboratory is found.
